Sustained anti-staphylococcal effect of lysostaphin in the rabbit aqueous humor.
Staphylococcus aureus is an important cause of ocular infections including endophthalmitis. The purpose of this study was to determine the ability of a relatively large molecule, such as lysostaphin, to remain in the rabbit aqueous humor for extended periods while retaining its bactericidal activity. Lysostaphin, gatifloxacin, or Tris-buffered saline (TBS) was injected into the rabbit anterior chamber. Aqueous humor was sampled at 0.5, 1, 2, 3, and 4 days after injection, and then assayed for bactericidal activity against S. aureus. The anterior chamber of treated eyes was also challenged 2 days after treatment by an infection of S. aureus. The surviving bacteria were quantified to determine bactericidal effectiveness in the anterior chamber. The aqueous humor of lysostaphin injected eyes was assayed by western blot for the presence of the molecule 2 days post-injection. The bactericidal activity of lysostaphin was confirmed by lysis of S. aureus and sensitivity to zinc. Eyes injected with lysostaphin showed no adverse reactions. Aqueous humor of gatifloxacin injected eyes demonstrated no greater effectiveness than that of TBS injected eyes in vitro at any time point assayed, whereas lysostaphin injected eyes retained potent bactericidal activity for at least 3 days. In an in vivo challenge, the anterior chamber of lysostaphin injected eyes retained significant bactericidal activity for at least 2 days after treatment, whereas gatifloxacin injected eyes demonstrated no significant difference from those injected with TBS. Western blot analysis demonstrated the presence of lysostaphin in the aqueous humor 2 days post-injection. Lysostaphin demonstrated the ability to remain in the aqueous humor for days while maintaining its bactericidal activity, an indication that a high molecular weight antimicrobial can provide prolonged prophylactic protection of the anterior chamber.